###### Strengths and limitations of this study

-   We explored thoughts about exercise adults with HIV and with and without established exercise habits, which has not previously been reported in the literature.

-   This qualitative codebook was created in two phases. First, transcripts were read and coders created an initial coding scheme based on the patterns seen on the first pass-through. Additional codes were then developed from earlier focus groups in this population as well as themes from literature and added prior to analysis.

-   All coding was done by hand by individual investigators, and all codes were reviewed by a third team member until a group consensus was reached.

-   Results of the analysis were shared with members of the community advisory board for further validation of the data.

-   Due to difficulty in recruiting women, data saturation of themes was not reached in this group and was only peripherally used to inform interpretation of the data.

Introduction {#s1}
============

With the advent of highly active antiretroviral therapy, nearly half of people living with HIV (PLWH) are over 50 years old, and this number is expected to increase to 70% by 2030.[@R1] Higher rates of age-associated comorbidities among older PLWH, such as cardiovascular disease, osteoporosis and neurocognitive disorders,[@R2] are likely due in part to chronic inflammation seen with even suppressed HIV.[@R3] Furthermore, older adults with HIV often face higher rates of depression, social isolation and the impact of both age-related and HIV-related stigma which contribute to health disparities.[@R4] Exercise or physical activity appears to be a safe and effective way to prevent negative health outcomes associated with comorbidities in older PLWH.[@R7] Exercise interventions have been shown to improve cardiovascular fitness, bone mineral density, body composition, functional status, neurocognitive function and health-related quality of life in PLWH,[@R15] and exercise is recommended for older PLWH.[@R19] Despite the importance of physical activity and exercise for health among older PLWH, high rates of sedentary behaviour are common.[@R20]

The factors that drive health behaviours in a population are often described through the social-ecological model (SEM). The SEM posits that health behaviour is influenced by a number of personal, social, organisational, community and policy-level factors that interact, and cannot be fully understood or enacted on without addressing all potential levels of influence.[@R22] Indeed, the SEM model has been used extensively in the exercise health- behaviour literature to investigate the many competing factors that influence physical activity.[@R24] Similarly, a number of qualitative studies have explored attitudes towards exercise or physical activity among diverse populations of PLWH and have identified factors influencing exercise or routine physical activity, such as physical health and self-efficacy (personal), social support and competing priorities such as caregiver responsibilities (social), and accessibility of safe environments for exercise (community).[@R28] However, these studies did not distinguish the viewpoints of participants with and without established exercise habits. Thus, the focus of this qualitative study was to explore whether the facilitators, barriers and the ideal environment for exercise or physical activity differ between older PLWH who self-identify as exercisers and non-exercisers, with the hypothesis that many factors directly influencing exercise behaviour would span the SEM levels. Identification of the key differences influencing behaviour in PLWH who do and do not exercise will inform multi-level interventions to most effectively transition non-exercisers to self-identified exercisers.

Methods {#s2}
=======

Participants were recruited from a university-based HIV primary care clinic and from local HIV community groups. Eligible participants were diagnosed with HIV for ≥2 years, aged ≥50 years, regularly seeing a physician for HIV care and taking antiretroviral therapy for ≥6 months. Exclusion criteria included inability to provide consent, inability to speak English and inability to participate in any form of exercise. Participants self-identified exercise behaviour in response to the question, "Are you currently exercising regularly, meaning more than 2 days per week, on most weeks?".

Five focus groups were conducted in June 2016 including two groups of men that self-identified as exercisers, two groups of men that self-identified as non-exercisers and a group of women (both exercisers and non-exercisers, n=4). The focus groups took place in a private conference room in an outpatient medical facility located near the clinic where the majority of participants obtained care. All five focus groups were conducted by a physician who worked in the HIV primary care clinic (KME); four of the participants were patients of the physician conducting the focus group. Notes were taken by a second investigator with no treatment relationship to the participants (NAJ). Participants completed a short demographic survey prior to the focus group session. Each session lasted approximately 2 hours. A semi-structured guide of open-ended questions informed by literature and prior work by our group[@R34] was used to facilitate the discussion. All focus groups were audio-recorded and transcribed verbatim by a transcriptionist not involved in the study. Participants were provided with a \$20 gift card after completion of the focus group.

The transcripts were analysed individually by two members of the study team involved in the focus groups and another team member who was not involved. First, rather than starting with a theory like SEM, the team created a codebook in two phases. First, transcripts were read and coders created an initial coding scheme based on the patterns seen on first pass-through. Codes were then added using a deductive approach with a list of key domains developed from a prior set of focus groups (in PLWH), as well as prior literature for exercise barriers in older adults and PLWH.[@R34] New codes identified during the analysis were added to the coding scheme and, utilising a constant-comparison approach, the early transcripts were reanalysed after the final codebook was determined.

Coding and analyses were completed by hand, independently by each investigator, and then codes were compared; differences were resolved by group consensus. Categories were structured by benefits and motivators of exercise, barriers to exercise, ideal conditions for exercise and other factors. These categories were then analysed and compared between the self-identified exercisers and non-exercisers. In the results, a note was made when a code was mentioned by all four focus groups or by both focus groups of each type (exercisers or non-exercisers). Codes that were unique to only one type (exercisers or non-exercisers) were then compared with literature to determine if saturation was reached. Challenges with recruitment of women to the study did not allow for their subdivision into self-identified exercisers and non-exercisers and because data saturation could not be reached, themes from this group were used to support findings of the other groups. Quotes from the interviews are provided for insight into the identified themes.

Patient and public involvement {#s2a}
------------------------------

Member-checking involved review and discussion of the results with seven men who are part of our community advisory group. These men reflect characteristics of the focus group participants and provided input as to whether the focus group results resonated with their experiences.

Results {#s3}
=======

Twenty-nine participants ([table 1](#T1){ref-type="table"}) from five focus groups included 11 men who self-identified as exercisers (focus groups n=6, n=5), 14 men who self-identified as non-exercisers (focus groups n=8, n=6), and four women. Briefly, among the men, the median age was 57 years, the majority were white and college-educated men who have sex with men. The women had a median age of 56 years, the majority having some college education and sexual preference for men. Male participants had been living with HIV for approximately 20 years (range of 4 to 33 years), and female participants for 15 years (range 4 to 27 years).

###### 

Participant characteristics

                                  Exercising Men (n=11)   Non-exercising Men (n=14)   Women (Non-exercisers and exercisers, n=4)
  ------------------------------- ----------------------- --------------------------- --------------------------------------------
  Age\*                           57 (53, 61)             58 (53, 65)                 56 (53,61)
  Race†                                                                               
   White                          10 (91)                 8 (57)                      2 (50)
   Black                          1 (9)                   3 (21)                      1 (25)
   Other                          0 (0)                   3 (21)                      1 (25)
  Ethnicity†                                                                          
   Hispanic or Latino             1 (9)                   2 (14)                      1 (25)
   Not Hispanic/Unknown           10 (91)                 12 (86)                     3 (75)
  Education†                                                                          
   Some high school               0 (0)                   0 (0)                       1 (25)
   High school or equivalent      4 (36)                  2 (14)                      0 (0)
   Some college                   3 (27)                  5 (36)                      3 (75)
   College degree                 3 (27)                  2 (14)                      0 (0)
   Post-graduate work             1 (9)                   5 (36)                      0 (0)
  Employment†                                                                         
   On disability                  6 (55)                  4 (29)                      0 (0)
   Unemployed                     0 (0)                   5 (36)                      3 (75)
   Retired                        3 (27)                  4 (29)                      0 (0)
   Full-time                      2 (18)                  2 (14)                      0 (0)
   Part-time                      0 (0)                   0 (0)                       1 (25)
   Years since HIV diagnosis\*    20 (14, 27)             20 (11, 27)                 15 (4, 27)
  Sexual preference†                                                                  
   Men                            8 (73)                  13 (93)                     4 (100)
   Women                          2 (18)                  1 (7)                       0 (0)
   Other                          1 (9)                   0 (0)                       0 (0)
  Self-reported comorbidities†‡                                                       
   Hypertension                   4 (36)                  4 (29)                      2 (50)
   Hyperlipidaemia                4 (29)                  2 (14)                      0 (0)
   Diabetes                       0 (0)                   2 (14)                      0 (0)
   Depression/anxiety†            7 (64)                  9 (64)                      3 (75)
   Osteoporosis†                  0 (0)                   1 (7)                       0 (0)

Presented as \*median with IQR or †frequency (%).

‡Language used in the survey instrument for self-reported comorbidities was as follows: Have you ever been told by a doctor that you have any of the following medical problems? High blood pressure, high cholesterol, diabetes, depression or anxiety, osteoporosis.

Motivators of and benefits of exercise {#s3a}
--------------------------------------

A variety of motivators of exercise and benefits of exercise were reported by both exercising and non-exercising groups although, overall, non-exercisers mentioned far fewer benefits of exercise (n=46 mentions) than exercisers (n=75 mentions), [table 2](#T2){ref-type="table"}. A shared theme was the benefit of being able to think more clearly, or a sense of self-reflection or meditation. For the exercisers, this was more often related to feeling mindful during exercise: "swimming is something like putting yourself in a meditative state. Which is relaxing and you know...it gives me a chance just to zone out by myself." The non-exercising group spoke about how physical activity helped them think more clearly: "...there is a physiological and mental aspect to it that is very refreshing. It \[exercising\] is good for your soul... It clears your mind." Exercisers perceived a benefit in mood, mental health and coping with stress. As one participant mentioned, "I was diagnosed bipolar about 18 years ago. And so I use exercise as a coping mechanism for when I'm depressed or when I'm manic...It grounds me." Exercise also helped combat the effects of ageing: "Well, I'm 60 and I didn't want anything headed south on me!"

###### 

Themes, sub-themes and frequency of times mentioned across focus groups

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Main theme                                                               Sub-theme                                                                                                                                                                                                                                                                                                         Example                                                                                                                                                                                                                                                                                                                                Number of times discussed in each group        
  ------------------------------------------------------------------------ ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------- ---- ----
  Motivators and benefits of exercise                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

   Intrapersonal                                                           Sense of accomplishment                                                                                                                                                                                                                                                                                           "For me, yeah. It's a badge of something. It is an achievement\                                                                                                                                                                                                                                                                        10                                        5    0
                                                                                                                                                                                                                                                                                                                                                                                             and I was so proud of myself cause that was the first time that I'd danced in so long."\                                                                                                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                             "And I'll set, for instance on my stationary bike how far I'm going to go. And try to achieve that. And I really feel good when I achieve that goal. And probably move it up a little bit the next time."                                                                                                                                                                             

  Health-related motivators                                                "But I guess one of my goals is that I am self-sufficient and able to live in my own home. We own our own home. I want to be able to stay in my own home. That's important to me."\                                                                                                                               23                                                                                                                                                                                                                                                                                                                                     6                                         12   
                                                                           "So it is like yeah, I've got to exercise. Keep eating, but keep exercising so I don't blow up like a balloon. Because if I do, I'm not going to walk again."\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                                                           "If you want to live longer, you have to get a trainer and join a gym. He said lean muscle mass and organ tissue is the key."                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

  Positive mood change                                                     "For me it is a lot of a reliever of stress. It gives you that freedom in your head. You feel much better, you know?"\                                                                                                                                                                                            22                                                                                                                                                                                                                                                                                                                                     11                                        3    
                                                                           "And my partner, many years ago, suggested and encouraged me to find some kind of exercise that I enjoyed. And it was that encouragement that I discovered the pool. And I went over there and to this day, I believe that for some reason, just simply being in the water is like a safe zone for depression."                                                                                                                                                                                                                                                                                                                                                                                         

  Increased energy                                                         "And by exercising, I find I get a lot more energy than if I'm just sitting around like a couch potato, not doing anything. So...I try to make it a regular part of my life."\                                                                                                                                    13                                                                                                                                                                                                                                                                                                                                     3                                         4    
                                                                           "I just have lived through a variety of things I could do to improve my vitality and I've found that exercise is the most energising."                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

  Thinking is clearer                                                      \[when asked to describe how he feels when exercising\] "Focused and present. Mindful and serene."                                                                                                                                                                                                                9                                                                                                                                                                                                                                                                                                                                      15                                        2    

   Interpersonal                                                           Social activities outside of exercise                                                                                                                                                                                                                                                                             "I've found that if you have a lot of people who are more active, you tend to be more active."\                                                                                                                                                                                                                                        12                                        18   7
                                                                                                                                                                                                                                                                                                                                                                                             "I think the community part of it connects me. So I want to go \[to the gym\] at the same time cause I know the same people are going to be there. It gets me on that schedule."\                                                                                                                                                                                                     
                                                                                                                                                                                                                                                                                                                                                                                             "And for many years, what got me over to the pool was knowing I would see people that I enjoyed being with. And then I would spend the first hour socialising and you know, we had a routine where we'd visit for quite a while."                                                                                                                                                     

  Barriers to exercise                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

   Intrapersonal                                                           Physical health\                                                                                                                                                                                                                                                                                                  "Well, it's funny that you mention the chemo and stuff, because after I got done with the Interferon for the Hep C treatment, I noticed my energy level was zapped. And even to this day, I'm not back to where I was 7 1/2 years ago, prior to starting that, you know?"\                                                             20                                        36   20
                                                                           (medication side effects, fatigue, disability, other health issues)                                                                                                                                                                                                                                               "And then I got really sick and I had a lot of problems with my legs and I wasn't really able to walk. And then I had to battle that, even though it was a missed diagnosis. I had a PIC line for 6 months, so I didn't work out for that period either. And so there were medical reasons and drug reasons why I didn't work out."\                                                  
                                                                                                                                                                                                                                                                                                                                                                                             "Well, you know...I'm not very active. I have a spinal thing going on. And...they are probably going to have to operate on. So I've been kind of out of the exercise programme...I was in the hospital for about 9 months."                                                                                                                                                           

  Lack of motivation or self-efficacy                                      "I mean...trying to get motivated at an older age is difficult cause you do have to be motivated and you do have to be focused. But...it is just not there really..."\                                                                                                                                            3                                                                                                                                                                                                                                                                                                                                      21                                        8    
                                                                           "So I could go back into something that I feel like I'm comfortable in. But the motivation to believe in myself and to have the ability to know that I can do it again, would probably be the hardest part for me."                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

  Age-related barriers                                                     "I think one of the biggest problems with gyms today, they are activities. And there are a lot of them that are ...their focus is younger people. They don't have age related...they don't cater to, you know, the broader demographics of society."\                                                             3                                                                                                                                                                                                                                                                                                                                      17                                        9    
                                                                           "That's why I don't play any hockey because it would take me a week to recuperate. When you are younger, it takes a couple hours and you are good to go."                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

   Interpersonal                                                           Social factors\                                                                                                                                                                                                                                                                                                   "But I'm finding myself more and more and more just staying in the apartment for a number of reasons. Number one, I don't have anybody to do anything with."\                                                                                                                                                                          9                                         3    10
                                                                           (caregiver burden, lack of social group, lack of support from family and friends)                                                                                                                                                                                                                                 "Yeah. I have a problem with accountability. Doing it by myself is hard to do."                                                                                                                                                                                                                                                                                                       

   Environmental                                                           Comfort at the gym                                                                                                                                                                                                                                                                                                "I don't want to get naked at the gym anymore and I like getting naked to use the facility. I mean you know, you take a shower and you take a steam. But I just don't want to do it anymore."\                                                                                                                                         2                                         10   5
                                                                                                                                                                                                                                                                                                                                                                                             "But I got so embarrassed because there were probably mostly women. Elderly. And they would hand the pin at \#10 to be able to do each machine. And I couldn't do 10. So I would...So I would sit down and watch the women. And they would see...I got so embarrassed...so I would deliberately put it back to 10 and I was done."                                                    

  Gym culture                                                              "I always assume I am going to be sold. Like there is going to be a sales person there at the gym of some sort, that is going to sell me on some package or something... They aren't really concerned about my needs but what they can get out of me."                                                            3                                                                                                                                                                                                                                                                                                                                      23                                        1    

  Ideal gym/next steps                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

   Facility level factors                                                  Cost                                                                                                                                                                                                                                                                                                              "Back when I used to go to the gym, to the public gym, the charges were like 5.00 a year or something...but man, it is hundreds of dollars now."\                                                                                                                                                                                      11                                        14   5
                                                                                                                                                                                                                                                                                                                                                                                             "Again, feel the same. I look at exercise...going to a gym. I wouldn't mind going to a gym...if I could afford it."                                                                                                                                                                                                                                                                   

  Amenities\                                                               "So maybe have like the ones that cater to the 20 to 30, maybe 30 to 40 and someone that caters to the 40 to 40 plus year olds?"\                                                                                                                                                                                 3                                                                                                                                                                                                                                                                                                                                      11                                        2    
  (age-appropriate and varied activities, instructions, good facilities)   "I'd much rather not ask questions about something. Like if the machine had a basic sign that it is used for this. And best to be used after this...kind of a 5 point user's manual."\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                                                           "I like a clean gym where things are working, you know? Where parking is easy."                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

   Social factors                                                          Who is at the gym                                                                                                                                                                                                                                                                                                 "I just want to be by myself at the gym...I mean if they had a gym for HIV, I still wouldn't go because why advertise it?"\                                                                                                                                                                                                            12                                        21   3
                                                                                                                                                                                                                                                                                                                                                                                             "...having people around you that are of a similar age...you don't feel...I don't know if it's threatened or whatever, but you just feel more at ease. You know?"\                                                                                                                                                                                                                    
                                                                                                                                                                                                                                                                                                                                                                                             "I need a place where I can talk about HIV."                                                                                                                                                                                                                                                                                                                                          

  Interpersonal interactions                                               "Yeah. Yeah. Again, the gym is not going to miss you, if you don't show up. But if you've got a buddy, he might give you a call and go where the hell are you?"\                                                                                                                                                  40                                                                                                                                                                                                                                                                                                                                     25                                        11   
                                                                           "And I think that there is a social aspect to it. I don't like competition with other people. But I like being around other people and sharing the same kind of things that they do."\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                                                           "Yeah. A little check in with people. How are you doing? How's your work out? And just whatever conversation it is. I like that."                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The social aspects of exercise were recognised more commonly than personal benefits in all groups, and nearly twice as often among exercisers: "...having a friend or a buddy to exercise with is a great motivator," (exerciser). Exercisers placed more importance on the motivation and encouragement or positive reinforcement from family or peers: "Especially like people at church who I see every Sunday and they are like, keep doing it. Keep going. Keep going. You look great. But that positive reinforcement you know, building my self-esteem a little bit more and you know, remembering that makes me want to walk that half mile ...Cause then I know it's paying off," (exerciser). Non-exercisers reported the influence of the social environment or the community on motivation to start exercise. For example, one participant mentioned how much more motivated he was to be active when his community was more active, "not everybody can live in the mountain towns \[more physically active towns\] and they don't want to. But anyway I had a great network of friends up there. Socially and sports-wise," (non-exerciser). Additional motivators and benefits are detailed in [table 2](#T2){ref-type="table"}.

Barriers to exercise {#s3b}
--------------------

Prominent barriers discussed almost exclusively by the non-exercising group included lack of motivation or discipline, lack of a daily routine and difficulty related to fatigue or other life-struggles: "Sometimes it takes everything I have to get out of bed in the morning." Poor exercise self-efficacy was also more commonly discussed among non-exercisers than exercisers. One participant described a strong desire to be active for health reasons but faced challenges in establishing a regular workout routine, "But the motivation to believe in myself and to have the ability to know that I can do it again, would probably be the hardest part for me." This also coincided with a lack of familiarity about exercise or lack of knowledge of newer technology, "First of all, there are technological advances that have happened since I spent any time in a gym. And I think...that when it comes to being inside a gym or something, I don't know what the best order of machines would be. Or what is going to work for you." Age-related barriers further contributed to low exercise self-efficacy. When one participant asked the group if he was the only one that felt fatigue, another replied, "I don't have a bundle of energy. I'm not bouncing off the walls, you know? Twenty years ago, I used to bounce off the walls 'cause I had so much \[energy\]..." One group particularly bemoaned the lack of age-appropriate activities at gyms: "...they are not going to be able to fine-tune something that is more appropriate for someone my age or with various health issues and things like that."

Physical health, fatigue, injuries and hospitalisation were mentioned among both groups, but more commonly identified as barriers among non-exercisers. One patient related the physical health barriers following a hospitalisation: "I ended up being in the hospital for a week with septic shock...up until that time, I was 100% fine...and then the next thing I know, I'm in the intensive care unit and obviously after a week in the hospital, I was much weaker. But when I came home it was like wait, why am I getting winded? So my mind said I should be able to continue doing things at the level I was before. But my body wasn't doing that," (non-exerciser). Other themes discussed by both groups included having a lack of time ("work is just really an impediment," non-exerciser), depression and loss of a personal relationship ("when he left me, it zapped everything," (non-exerciser).

Uniquely identified in the non-exercising groups was a negative perception of gym culture. Participants expressed disdain for younger gym members who were perceived to be more focused on their looks than health ('posers' was the term used by one participant) and for the general environment: "Another thing that really turned me off was during a couple decades period of time, the gym culture changed dramatically from just being a work-out place, to being these entertainment centres with pounding music and all this fancy gym clothes...one day I just walked in and the music was pounding and I said, you know, you got all these frickin' queens posing like peacocks in the mirrors and I've had it." The gym was also perceived as a business more focused on selling a product than health, "I don't think they are interested in my health as much as they are trying to sell themselves and make money. I don't like that at all. Because they are not interested in me." In contrast to these negative perceptions expressed by non-exercisers, exercisers commented more on the aspects of community within the gym that they enjoyed.

Exercisers noted lack of social support as a barrier to exercise. When talking about the time period prior to being an exerciser, a participant related, "I had never lived for me. It was always about my partner or my parents or my teachers, or my friends. My whole life - 50 years - had revolved around what somebody else wanted for me." Another expression of this theme was related to simply not having a social group with which to participate in an activity, "...Before my partner passed away, we used to like to go up in the mountains and go hiking. But right now it is like...I don't know anybody around here that enjoys doing it. So this summer I haven't gone hiking at all. I take \[my dog\] out for his walks. But it's like...I just, you know...I don't know anybody to go hiking with so..."

Ideal environment for exercise {#s3c}
------------------------------

When participants were asked to describe ideal exercise conditions, many of the answers related back to motivators and barriers ([table 2](#T2){ref-type="table"}). For both groups, cost and access were important factors. Multiple groups mentioned benefits of insurance-sponsored programmes and reduced-cost community centres, and expressed intentions of investigating such programmes. The type of exercise was also related to cost for some participants (exerciser) : "I actually kind of enjoy going out for a run. It doesn't cost me anything. It's free." Interpersonal and social factors were important factors for both groups, with every group describing an aspect of the social environment that it thought was important, whether an 'exercise buddy' or a welcoming environment: "If someone was genuinely interested in working with me and when I say, generally interested in it from a social perspective. You know?" (non-exerciser).

We also posed the question of what the preferred exercise community would be. Opinions differed across groups: some felt that they would appreciate having a gym that catered to PLWH exclusively whereas others were opposed to this idea. Non-exercisers preferred a gym or programme that catered to older adults: "...having people around you that are of a similar age. You know? You don't feel ...I don't know if it's threatened or whatever, but you just feel more at ease. You know?" Non-exercisers were also more interested in the types of activities available at the gym and the facilities, and in particular, mentioned the importance of having age-appropriate activities. When describing an acceptable gym format, one participant stated, "what I liked about \[the gym\]... all the machines are in a circle and it's just for seniors." This group also mentioned dedicated instructions as something that would be a part of their ideal gym; or clear instructions that would help them get started if they were not familiar with a given exercise.

Other factors acting as barriers to exercise or physical activity {#s3d}
-----------------------------------------------------------------

Throughout the discussion of physical activity and exercise, many other factors were acknowledged, though not directly in the context of exercise or physical activity. These topics related to life's challenges that the participants faced, including drug abuse, feeling unsafe in their neighbourhood, lack of affordable housing, mental health issues, or stigma related to HIV, sexual preference or age. Every group had unprompted discussion about social isolation, or loss of friends or partners due to HIV or other reasons: "Now that I'm older, I don't have any 'gay friends' anymore. And I wonder, is it me? Or have they gone somewhere? I mean a lot of them died...But like, I don't have any gay friends. My friends are accepting of me even they know I am, but I don't have any. Do you all have any friends who are HIV positive?" This limited group of friends threatens an important social support motivator for exercise.

Discussion {#s4}
==========

As SEM is frequently used to inform the personal and societal factors that influence physical activity, we anticipated that our participants would identify the contribution of each level to their own exercise and physical activity behaviours.[@R22] Instead we found that participants focused much more on the personal, physical, mental and social factors. While environment came up as a deterrent for non-exercisers (negative gym culture), policy was seldom recognised as an influence on physical activity. The most salient theme identified that may serve as a target for future policy-level changes was access (cost and transportation) to a gym, which was identified as a barrier by both exercisers and non-exercisers. The lack of connection with the gay community was also mentioned, but participants did not directly connect that to physical activity. Furthermore, exercisers and non-exercisers recognised some similar, but also unique, barriers and facilitators to routine exercise or physical activity that are important for consideration when designing lifestyle interventions for older PLWH.

Physical health was identified as both a major barrier and a motivating factor for exercise. Exercisers were more likely to mention the health-related benefits of exercise, report increased energy and acknowledge the importance of exercise towards improving overall health, as has been reported previously in the general exercise literature.[@R26] Despite the medical advances in HIV management with antiretroviral therapy, older PLWH appear to experience age-associated comorbidities at a higher rate and at a younger age than the general population.[@R2] The physical barriers attributed by our participants to HIV and medication, generalised fatigue, and chronic pain are consistently identified as barriers to exercise among PLWH.[@R28] To engage older PLWH, exercise interventions must acknowledge and address these physical barriers.

All groups discussed the impact of depression and loss in their exercise behaviours (or life) but the positive impact of exercise on mood and mental health was most often recognised by the exercisers. These results are consistent with a recent meta-analysis that found that aerobic and resistance exercise interventions had positive effects on various domains of mental health such as stress, anxiety and depressive symptoms in PLWH.[@R37] In contrast, mental health related barriers to physical activity are well-described among other populations of PLWH,[@R28] and depression has been correlated with decreased PA levels in both PLWH and in the general population.[@R26] Depression as a barrier to exercise is of particular relevance given that PLWH have up to three times the rate of depression as the general population,[@R5] and that perceived well-being may be associated with adherence to an exercise regimen.[@R39] Among exercisers, the mental health benefits of exercise were an important factor in the maintenance of physical activity and, thus, an important domain to emphasise in future exercise intervention studies.

One of the more striking differences between exercisers and non-exercisers was related to the lack of exercise motivation and exercise self-efficacy among non-exercisers. Self-efficacy has consistently been identified as one of strongest correlates of exercise behaviour in adults in general[@R25] and in PLWH.[@R38] Self-efficacy is commonly defined as an individual's confidence in his/her ability to complete a task or series of actions, in this case the ability to exercise safely and effectively. Self-efficacy may interact with motivation for exercise, such that an individual with poor exercise self-efficacy has poor recognition of exercise benefits, less confidence in exercise ability, and therefore, less motivation to initiate exercise.[@R42] The non-exercising group identified a number of themes related to poor self-efficacy, including changing technology in gyms, older age and poor health. Similarly, non-exercisers identified interventions that may help overcome the lack of self-efficacy, including access to specific instructions or wellness facilities that cater to older adults.

The social aspects of exercise or physical activity were strong motivators or benefits for both groups. Exercisers were more likely to mention encouragement from others as an important motivator, whereas non-exercisers focused on the general social environment rather than the exercise-specific environment. Social isolation and a desire to connect with other social groups were discussed by all participants, though not directly in the context of exercise. The importance of social support for exercise among PLWH has been described, whether as a 'workout buddy', general community activities or more social support in general.[@R28] Older PLWH have high rates of social isolation and may have challenges related to loss of friends due to illness or estrangement from family due to HIV or other stigma.[@R6] Social support has been associated with greater physical activity and loneliness with decreased physical activity.[@R44] Effective physical activity initiation and maintenance among older PLWH may be strengthened by a robust social environment.

A unique finding was the negative perception of gym culture, recognised to the greatest extent among non-exercisers. The younger community at the gym was perceived as non-welcoming, and participants desired a genuine community that connected with them as individuals rather than as depersonalised customers. There was little consensus among our focus groups regarding what an ideal exercise or a physically active community would look like, particularly among the non-exercising group. In our previous work among older men with HIV enrolled in an exercise intervention, participants discussed the appeal of a gym community for older PLWH.[@R34] Here, however, we found this concept to be contentious, some citing a desire for connection with similar others (older and/or with HIV), but others relating a desire for privacy and expressing concerns about disclosure due to HIV stigma, noted as a barrier to exercise in prior studies of PLWH.[@R29] Based on the data from these focus groups, the welcoming environment of a new gym or activity may be particularly important to those not currently exercising, and activities targeted for older adults may be beneficial. Aside from gym culture, the role of organisational, community, and policy factors (access, cost, indirect barriers such as insecure housing and affordable food, and the built environment) were discussed but not dominant. These commonly reported barriers to physical activity in the general population are the focus of public health and policy interventions.[@R24]

Our study has several limitations. The majority of our participants were white college-educated men, limiting the generalisability of our findings. Themes mentioned by the women's group that merit further exploration include the importance of health-related barriers to exercise and placing a higher value on an active lifestyle as opposed to structured exercise. Additionally, our participants were self-identified as exercisers or non-exercisers with no objective verification of the actual amount or type of their physical activity. While many of the themes our participants discussed are supported by the literature, ideas about barriers due to gym culture and the business models have not been reported to our knowledge, and our focus groups may not have been sufficient to provide saturation for these specific topics. When these results were reported to our community advisory group, they agreed that many corporate gyms had an unfriendly environment, and that, perhaps, smaller recreation centres might have the more welcoming atmosphere that our participants desired.

Conclusions {#s5}
===========

In summary, interpersonal and intrapersonal factors, including an emphasis on social connections, were central to exercise behaviours among older adults with HIV whereas organisational, community and policy level factors of the SEM were minor contributors. While addressing these higher-level SEM domains may be important for long-term and large-scale exercise and physical activity dissemination and maintenance, strategies to promote physical activity in older PLWH may need to focus on overcoming physical barriers and providing a safe and welcoming social environment.
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